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(54) LCD AND DRIVING METHOD THEREOF 



(57) Abstract: 

PURPOSE: An LCDOiquid crystal display) and the LCD addressing 
method are provided to improve response speed of liquid crystal 
materials without changing the structure of TFT LCD panel. 
CONSTITUTION: A plurality of gate lines transmit scanning signals, and 
a plurality of data lines are disposed to be crossed by the gate lines to 
transmit data voltage. A plurality of pixels are formed at a portion 
enclosed by the gate lines and the data lines and disposed in the form 
of a matrix to have a switching device connected with the gate lines 
and the data lines. A gate driver supplies the scanning signal to the 
gate line in order. A data gradation compensating portion receives a 

gradation signal from a data gradation source and outputs a| 

compensating gradation signal in consideration of gradation signals of a present frame and a preview frame. A data driver 
transforms the compensating gradation signal output from the data gradation signal compensating portion into 
corresponding data voltage and then supplies the data voltage to the data lines. 
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E3£ #efl ^ 4* ^ S*l ^4-§~§r 4EMfe E4°14. 

5L4^r 5A] ^tf .^^ £ #3 2.^^ £344. 

5L5^r £ tt'SS) ^HH 4s 3)43 *J<£ 44M)*r £344. 

£6£r €■ t^S] ^1 ^a H H 44 44^ £££ o] 7m oj}^ S a] ^1S] J^-fr 44^ £444. 

£7^ €■ ^Sl 42 ^Al^ofl 44 cflc,]^ 3°J-§- 34$ ^ SA ] ^ dj jp.4-g.£ 4341fe £344. 

£8£ £ ^3 ^HH 4€- «aj=8 3L*1 #*1« 4«mt £344. 

£9^r & ^9 4& 3143 4<y- 44^ £444. 

£10£ £ t33 -a^-HHl 4€- 3Wt 44^fe £344. 

1^4 7 ). t ^ 3 «o)*| ^e]|7]* 

€■ ^£ ^ a*l #4 g a51 ^ ^ofl ^ o ^ a §1 ^^j. 3^4 

37>4^ oj|^ SA ] #4 3 a <£| ^Jg. yj-^ofl ^0)4. 

?jfl $#34 ^ 4-^sh ^**m #*i£ mm sum, 4^ 

«t .S^ofl 44 -g-^-^i^: (cathode ray tube: CRT) tfl3 ^ #4 (liquid crystal display: LCD) 5]- #55 
LCD^r ¥ 71* 44°11 ^44 oji, -fra-ir-i- ^ =8 Ir^^l 331 (electric field)* «7>*|-jJ 4 343 

^43^ n$ 2^££*i ^ 3£« 3^ s.*w*\°]ti, 4^*> LC d^ 3^ 

A #5J 4^€*W tfl£33 3 °-^4, ol f^HHS. 44 EflX|i^| (thin film transistor: T 

FT)* ifl^l £43- 4-§-«: TFT LCD4 ^3. 4 S14. 

3^1tt TFT LCD4 3*33 4^#314 4*1*3 4^4 131433 4^#*W ^e] Al-g-^ofl 44 

^ ^-S.7> ^7}47fl £]5i^. a.e]4, TFT LCDfe -§-^H7> ^B)7l 4)S-H1 ^«47l <>1^ 

4^ ^ °1 ^Bltt S-^ill- 7^*1-71 ^sfl ^Sfl^l^ OCB (optically compensated band) £Et 4 

#*>714, 7 0 V^-^a^ ( FLC ;ferro -electric liquid crystal) A>-g-ft TFT LCD* 4-§-*>Si4. 

Ztei4, ol 4 ^ OCB 2.H4 FLC» A>^s>7l ^Hfl2] TFT LCD ^<>1 4^^^ *Rr <>1 Si 

e ol^3l4 71 #3] 4^1^ 7 ^ «fl^*>7l ^1*> TFT LCDS1 ^ 4^ € 

& a°i t 1 *^* ^^%>^4 ^^s] -g-^E* 7ii>a4?i7i ^44. 
01 ^ 7 ^ a« * 41- ^ 
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^44x4 444tt 443 7flolS^4, 444 344^ W 7fl°lH44 go^o} j^HRr 4^Sj cfl6}E^, 

4> 7 ] TflolEAl ^ t-l]6lE^i 2]«e 1^44 <S^M1 44 W 71HB4 4 t"lH34°11 445H Slfe ifl 3 

^44 7Wfe *M n^S. n<£& 443 44i« £444 S*] 4*1 314 *H2=^H ^44£-I- £4^3. 
4444 TIMS H^HBi; ^l^J: £^3.4^1 4£4Jl» 444:n, 4*11 =«D«asi 4^4:1:4 He)l°J 

3 Tll^i* JES^M fi-^ 31^X1- #344 t-flo]^ il^4; 4 47l t-flclE^ Tjl^Alx a^^-S.-f-El * 

#7] Ji3 Til^Jll- tfl-g-SRr 44il3. 44<H 47l ^61^141 «.£ 444fe 3143 H4 0 13» £4 

44. 



^"71 t-flo]El ^l^S ±i^43 Tfl^Jl* 444^1 §>u)-5] = iS||<g^4 ^>7l ^44 ^l^Al^l- *^§>fe 
He|<a p||S.4; J$7] Hsfl-y *il2.5l3 Tfl^^Sl 7)4 4 444 *lH4-b 4H44, 4 ^ *IM3 T^l^AlS 

^aie]^ ^ Hefl<ysi Herd nj£BlS^ 443^ 44 Sefl^S] 4^43l» H^§H 4 

7i ^ t-^44 nst^z- 44714 £444. 

44, * 4*84 4€ 4^°11 4^ SAl 444 



444s4 344fe- 443 71145144, cflojEl 444 4444 47l 7114^44 ^<a^o] a*}SKr 443 ^|B|i 
tf4 7)14]=4 S3 31434<>11 3*11 4344 og^ofl Ig^jq^ ^ ^ 7fl4S4 £ ^ c] ofl a^ol $1^33 

£41- 7M^- «Sl ^tfls. «fl<!4 443 4^-i £44fe ^ s*l 4*1 7flo]M^^l 444 J:* £43 sls. 
4444 ?MH H443; ±±^i] 443 ^^-i- ^SU, ^4 Z.n<Q£H o]^ sell 

n$\$r w m ^1 c-h^ei^as. h^i^i- s^4. 



« s Vl g5l t>4£l ^Wl 4€- i^i 

7flolH^4, A 0 v 7l TflolH^^ ^<as]ol 2 ^§>ir 4^51 EflolE^, #7] 7\}°}^ ^ ^olE^i Sl^fl 
°J^°fl ^^^^ 44 ^71 tIHeai ^ ^olt^«Hl ^l£lol sjf ^Bfl^ «ll°i£ rl-^ 

*t-±# it4^ £ai ^^as^, 

^>7l t1Hj=ah ^31^.5. ^-^4^ 4t11; 3H V Vs. ±±S.^] SKh ^Ix* ^14oi, «^ Hefl^s] 

ilisf °1€ iefl<a^ aijlI- ji^^H fl-* A ^4fe 4^1; £ ^1^4 47l 4^ 45L°11 
tfl-S-4fe ^l^l^l ^4* 471 tiW^ofl ^t}^ -zm H444. 

^>14°n^fe ^ 4^51 4^H1« 444711 ^444. 

443HS LCDfe ^4 4J:* ^i44fe 4^3 TfloiE^^ t>] 7ilolB4i a44^ S^^H ^1°1^ ^44 
^1°1^4# H444. S4LCD^ ^s. TfloisAi^ tiHEiAH ^ i- 5 ^>oi ^o 3o11 ^a^^^ ^ tH<>ih4 ^ 
^<*1444 ^44s)fe s Sl^Efl5i 4^21 4±4 H444. 

LCD0114 4 4^ 4^^1S 7Hfe ?lsfl4^ 4, Tl^^l^s £4^4 ^ ^fer-fl, °le14 LCDi421 4 
44i£l *7l-S)S.ir JE14 44. 

£H £^14 44 4^1, i*l 4^lsl 4 4^fe tfl o] (Dm) 4- 4°lH4(SnH 44 ±^ ?i^4 tH°1h 4^- 
o] <34£l^TFT(10)4TFT5l Hefl-y 4^4 ^4^4(Vcom) 4°H1 "3451^ A A *1 A (Cl) 4 TFTSl Hefl 
4 ^4°1) 41^1^ ^lel^l ?l^AlE^(Cst)l- S444. 
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7fl4H4(Sn)4| 44^ £ ^17} 47>44 TFT(10)7> 4£44, 3144441 ^-g-s} t-flo]^ 44(Vd)4 
TFT* 4 44: 44(£*144 47}44. ae^, sj-i 4441 <£7}s\±r Q± 44(V P )4 44(V 

com)S] 4441 *f!44fe ^^17> W£l414fe ig-7}x\o.3. m H*IM33. 44^$*)4l 47}S]4 o] 3 *))<>] q 7 ] 
41 ^WKr 44 ^43 £^ 44. 4«i 44: 44(Vp)£ 1 He11<y *4 -fr45)44 *R?*H, £1414 i£ 

Six] ^Bfl a]e^ ( c s t)ir 4± 3441 444 4± 44(Vp)* 444?1 4*11 ii?]^ 4444. 



44, 444 -B-44* 44 «H£41, 4*41 44 4444 4€- ^44 44. 444 47^41 44 

°J^3 4*47} 444 -B-^^-H 444 44ol O]ofl ^ aj]^ 7lB«AlE^ 7W44444414tT 0}S oj>^ ^s|)Al 

44: 4 44.) 4£ 444 44. 44 TFT7> ^4*4 ^ ?144441 441 ^4 ^, TFT7> ^ 

444 Q="CV4££" °Jj^ ^3flAl^^7l- 444 ti|$t| 44fe $± 44(V P )£ £4 444 €4. 

£44 44H 2.H (Normally white mode) TN(twisted Nematics) LCDl 41 14, 44:41 ^44^ 44: 44 
4 0V4 ^414 71441 ogsj^i- ijj-^is. afl<g5l^ 5>}^H3. ^ ?H A ]444r C(0V) = exA/d4 €4. 

444,*-^ ojj^ ^7} 71441 44°-3- lflfcS ^-f ^, ^ *^7> 44 444 ^44 

4-f 4 *44# 44^4, A4 dfe 44 LCD 4*51 434 7]* AW*) 4444. # *1 (full black)* ^ 

444 444 5V4 44 434 5V4 °17}E)^ 3-f ^=8 447} 71*41 ^44 ^£ «B 4 HS. °J| 3 7] 3$ 
444^C(5V)=enA/d4 €4. 4-g-4fe 0J !34 ^41^* u -«j.> 0 4H3. oJ !341 47}4^4£4 

44 £44^ °Jj^ 44444,7} tl 7i*l7fi ^4. 



n Sell «9 414 « *§7l ^sfl TFT7> *^a1^o> ^ ^§>^ C(5V) X5V>14. ^e14, «>S. 4 

°Jn-i ^ S?il«a414 # SMhcv,,.! ="0V)^4Ji" 7H*}^ tftb] €^ 44 *«4lfe n 14 -§-^471 
30IHJL Tl^Ai^i^ C(0V)<>1 44. 444, # 41-71 ^sfl n 4^1 5511^414 5V51 ^"14 44(Vd) 
* 47>444£ -S^l 44i41 #44^ 44^ C(0V) xsv^l C(0V) < C(5V)*1°S °J]^41 4^1 ##3^ fl- 
i 44(V P )^ 5V41 * 4*l7fl slfe 44: 44(411- 3.5V)<>] 47>4<H * 1-^°) ^4sl^ ^4. 4# 
S5fl°J4 n+i =efl^4l4 1- ^444 4*11 4°1^ 44(Vd)# 5VS. 47}4 ^S-f 4lfe ^^41 ^4^1^ 
444^ C(3.5V)x5V7> 4n, 44 °^^41 ^44fe 44(V P )fe 3.5V4 44. °14 4£ 4^* 4#°1 

44 44 4 H5ll<9 ^41 4^ 44(Vp)^l 44fe 4441 £44*1 44. 

^ oil- 711^51 43414 4^44, °JS151 4^41 47>slt 4s(4i44)7> 74]3i4l4 ^ ^^s.(SEfe- 
7^1^414 4* Jflss.) 4flfe 4-f, serjsi 4^fe 44 s?ll<y2l Tflas) 471 nfl^41 «>a 44^ 41 
^41 £444 *4i, 4 S5)14°l ^44 ^414 4^± 44^ 4^41 £444 44. 447>45., 4^11 S.^^ 4 
4:2) ^4-§:£ °14 =511^51 ^41:4 44 4 sell 0 J^ ^44 ^41 4 444 ^4#* ^ 44. 

44, n -1 JEsfloJol # 4^^111 ^, 4i 44(V P )^1 5V^lJl, n S5fl < 9414 # 1-^* 444^1 4«ll 5V^1 dio)^ 
44°1 47>£l^4n 44, ^ ?lifl^l4^fe C(5V)4HS. 44t4lfe C(5V) X5V41 *1144fe 44^°1 *4sl3i o] 
4| 44 4i 44(V P )^ 5V7> 44. 

°14 44, OJ 1341 4^)1 *4£)fe 4± 44(V P )^ 4^ ^44 44^4 444 °14 He11°J51 4 

44(V P )41 5l«114£ 4^44. 

£2^ * 211 si 4*44 Sl?L 47>s)fe 5) ^44 44 4 4i 44* 44^ £4°14. 

£241 £^14 44 44, *2fl4lfe 44 S5ll 0 J5i 4^ 44(V P )-§r n^4^1 4ji, 4S 44i 44(Vw)41 444fe 
444 44(Vd)* 4 sefl < a44 47>45i4. 444, 44 °J|44l 47>s)fe 44, 44(V P )^r 44.4^4 44 44, 
4^ H4°J2l 4± 4441 4-§-4fe 71^^44,4 ^ #± 44 a.4 44 ^4 44. 444, 4 H 
2fl 4 44 ^414 4 Si 4S 44, 4441 £444 44. 
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*i4 ^ 4^ ^ s-*] **\$ q-BMt ^<>i4. 

£3^1 £a]*v H ><q. ^o], §:aH*r SH H'Sfc »>s|- £°1 ^ ^<y-o) ^ a ^ ^ s) 7 ] oj] 

€■ -a^Hfe ^ n^s) sttj- A]^(Sn)l- ^13 n e fl<ys] Aij^Sn -1)4 «U*M 3.3 ^1 

^(Sn)l- ^, iL^€ sH v ^(Sn)* ^ 5^1 o]7>*V4. 047H, 5^ AlJl(Sn)^ ^lo] 

wnt: 3*1*1-4, ^^-ife nio^ <>m£H& n& 

a>-§-*>e.s £tei<*ll <>j7}sm Ji3£ ^12 41Jls1 **IH 01^*14. 



H5fl<ysl 312 ^(cflcl^ 3-f 4fe «*115) 312 ^Ijr (^0)1=1 att) 1^ 3 iL^€ 

312 ^(iflolEl ^J-)* -t^tM-. °H, 312 <d±(^olBl °)3 H31<gsi 



S.4fe 3£*1 3tt --B-^-i: ^5) ^11- E^<>14. 

JE4i^, 7>^^ $± S^H, >|S ^ ^ vi^Sl -H-^#(s(v;3)- efl^ol 7l^i Jgflft ^tgro.s. Bfl 



H4«H|^fe.BW8x5) 3]t||?t ^,8, /e x ^ 3 o)a} 7>^*>SIj1. VthS^ Vrnax* 4^ IV, 4V5L 7}^«>^4. fij7H, Vt 
Vmax^ ^ « SfolE 1- a-Bfl a aj-tflH Sfl^-*}ir ^ 44\H4. 



> 4 LCD 7]*5) tio] gj 71* A>ol5] 7)5)1- ^ d4 *>^, iS5)x) 7)3flAl^^ Cst^ 4^5) =^ 

1 

Cst =" <C1> =" 1/3 ( + 2^i) A/d ="5/3" B iA/d ="5/3" CO 



<H7H. C0 = exA/d*14. 
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2 



LCD3 % *UHfii C(V)fe TW^s). ^£iJ]x] ^sflA)^^ §o] jp Si LC D^ ?Wa^r C (V)fe ^ 
«H 1 ^ 251^1 ^r«H ^ 34. 

3 

C(V) ="C1" + Cst = s(VA/d + 5/3 CO ="1/3(2V" + 1)C0 + 5/3 CO 



="2/3(V+3)C0" 
4 

Q ="C(Vn)Vn" ="C(Vf)Vf 

<wi, vn^ h«)i<9<hi ?i7>^ no]^\ 3* 14^^, C (v n - 

l)£r ©I « H313 (n -1 HSU 3)3 Sl-i 33*fl ^WRr ?l^Al^f. q-Bl-tflt^, C(Vf)^ «*tt =5113 (n S5fl3)3 

^*ll si-i 33(VfH iWKr 44\H4. 

*r«H 3 3? ^r^H 57> ^ at f. 

4^1 5 

C(Vn -l)Vn ="C(Vf)Vf" ="2/3 (Vn -1" + 3)Vn ="2/3 (Vf +3)Vf 

Vfe 4^-3 ro.3. 44M ^ 34. 

<r*tq 6 

ry „ -3->V9+4K„(K„.,+3j 



°]S) Q±S.^] 3 ^ Sa^-ol. ^ ^ S3 Vffe «^ S313°11 °J4€ tflolEl 33(Vn)4 33 H 

sfl3°fl <a4« S3(Vn -lH ^£4. 

n 5L*I13°M Q± 333 ^-a 33(Vn)°fl 5^*1-51^ *>7l 3*11 37}S]fe *0°13 33-§- Vnel-s S}3, Vnfe 

^3-4 5s^i 4-§-3 ^^xjys. 44^ ^ 34. 

7 

(Vn -1 +3)Vn ="(Vn+3)Vn 

44*1, Vnfe 4#3 8^ 44^1 ^ 3^. 
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°]% €*fl m<$$ ^3. $± «<a-(Vn)4 o]3 aefloj £] ^ ± ^(vn -1)* j13|*M ^1 841 3*1 

^Wfe r1M3 3£(Vn)^ ?17>S>^, 3£ Vn»ll «>S SL^t 4 s $14. 

33 8 £ £4°11 £^ $ 7)£ o>jS.J?-Ei ^H, LCD°fl Aj | 3-8-3fe tlM3 3 

^ Vn fe 4£Sl 9S - oj^ 



<H7H. ffe LCD3 ^HH £l«fl 3 =8 €4. tf^r is. *3 Is *&4. 

^,|F«|4|F«-i|oi ^ 3 jjLofl f = » 0 oi" 34, |f«h €■ 3-f o acf aja, |k»h 4£ 3 

-f o ^4. 



£5fe & 1^3 ^oj- ^7>^* 4&M^r 5i^°14. 



3 #£)# JL3«M 3£ Vn# <y7}§H, 3#(Vp)«>l SfS. 3 6 *H £^£3- ^ £ 

iL4 C-) «tt(Sifc c-1 ;g#)-§- iL3£ t-JolBl <9tf.£.3/*1 oi7>*><^ £ «i^fl JEe)l<>HH a>S =-J£ #£ ^« 

5L» 7fl^d« ^ «4. 



^£ Bflti «"4. 

516£ ^11 ^Al^ofl 4^ S^fr 017ft!: ^^-^ m 4^ £6 

i £Al*f 4S]. ^-O], ^|1 AjAloflofl I^H^ °J7>*>71 Tfl^ofl, SSllOj^ «>S % 

««, ^ ^12 ^Al^oflA^ #&iLTl ^> ^ il'SS Vn t Sfi a*iS °J7}«:4. ^ol ^ 

^J^ife £7^- «fl £Altt m$ •§-£ Al^-S] fif 1/2 olS^Aife 31-711 S14 a 

<>l*4Hfr ^-^IS.4 3l-£Sl-7fl S|<>1(overcompensate) ^4# 6 1 ^-S ^4^4 ^o>^14. 

e S'SSI ^A] o,l o,l ^ ojj^ SA] ^ m ^^^4. 
£8^- ^Sl ^Al^ofl 4s. o^^g R x\ ^1» 44^^ £^ol4. £ 8 ofl ^ «v^oi ^Al^ofl oj-s *H$$,X] 

£8i £Al*> H ><4 ^-6], g. 0,1 o]i JLAl ^lfe oj|^ S a1 ^1 34)1=3(100), TflolE He}°lwl(20 

0), tflolEi H4 o 1h1(300) 13 7)1 a AJS. SL^Jf (400)1- 5^4. 



-7- 



32001 -0077568 



33 £3 33 3fl^(100)oflfe 33H * 33l-i 3^33 33 3^r3 33H3(S1, S2, S3 Sn)*l 3^133 Si 

J>-3, Ji3« 31*13 33* 3^33 33 3]*133(D1, D2 Dm) «>1 3333 5U3. 331=33 3*1333 33 

#33*] 030^ 44 ^ if . ol^, 4 TllolE^^ 31*1^1*13 44 t]]o]j= 3^ ^ ^ 3^0] *j2ls|^ 3 

4H33S3(110)3 33 £313^3(110)3 H33 333 3^3^ 3± 3333(C1)3S£33 3333 (C 



33^. H333 (200)¥ 33S33 3*U= £ sj;}^^ £ ^oj-cj 7flo]E-gofl ^ 

3H 333 £^3^ TFT* 3£333. 

31*13 3S3x SL33(400)fe 31*13 Til a 413: ii(1tt^, a33 333)3.^3 3]*13 7\}3i 3x(Gn)» =r 
33 33 333 44 33 33 = 3°J3 3133 7?ls ^1x3 33 2.$$$ 3133 ^2 A)x-t jl333 S.33 

31*13 Til 2: 32 Gn-I: #333. *H, 3S32 iL^^Hr S3H 3€-(stand -alone) ^±3. $33" ^ SU. 
ZLBfl^ 3H3 LCD £t1 f-3€ ^£ $13. 

31*13 H333(300)fe 31*13 3S3£ 3.3^ (400)3.^3 ^33 3-33 3S 3Jl(Gn)# 33 3S 3 , &(33 

3 33)J>3 33-3 33 31*1333 <&7\m. 

£9¥ £ 333 3333 3-* 31*13 3s3s iL33(400)l- 3333 333^. 13-S33. 

£93 £33 34 23. £ 3:33 3333 3€- 31*13 3S32 SL33-(400)r: 333 (410), = 3°J 3£3(420), 
3H-&3 (430), 31*13 3S33L 333 (440) S £33 (450)* £333. 



333 (410)tt 3)*13 3S32. Si3.^3 3*3¥ 3S3JL(Gn)# ^333, 31*13 3S*l;iL ^.3^(400)3 3 

3t ^ 5tl-b 3£3 31*13 SB33 ^sHrl- 3**3. 3lfi31, 31*13 3S3J: SSS.Jf-3 18 3^3 31*137} 6 
5MHz ^3^3 ¥333 =r33Ji, 31*13 3S3J: (400)3 33 .9.S1-3 33 3£7> 50Mhz7> 333n 
33, f-33 (4io)xr 18 3S3 3s 3x1- 233 ^3 36 3^3 3s ^!i(Gm)S t333 =33 3s3 (420) 
3- 3¥33. 



333 3s 3i(Gm)fe fist-3 (430)3 333 33 S3 3H3S3 3333 5S¥ 3?! 3s A Ji(Gm -i)« 31 
33 3S3J: 333(440)3 #^33 ¥33, ^-33(410)^^3 ^^3fe 3s 3JL(Gm)» 33 ±3 3H3ii 
3 33tb3. 31*13 3s3s: 3ft7i(440)^ ^M^ls.^ #33fe ^3 =333 3s3s(Gm)3 =3"y 3S.3 
(420)^3 *^3¥ 33 H3°J3 3s^lx(Gm -1)1- ^33ji, 33 H333 3s3s3 33 =333 3 S3 
XI- s3 33 3s3s Gmi- 3333. 



-S-33(450)¥ 31*13 3 S3 2 3^3(440)5.-^-3 #33^ 363 = 3 31*13 3 S3x (Gm )» *3 33 l 
8 3H3 3s3x(Vn)«#333. 

^- ^33 33333¥ 3*13 3S3x3 ¥33¥ #3 ^3^7} =efl3 3s3» 33S3¥ #3 ^3^3 3*1 
33 3^3, 3*13 3S3S1- 3-3 3 -S-33¥ 3-33(410) 3 *33 (450)7> ^5.3^-°-3, 31*13 3S3x3 
¥33^ #3- ^3^3 E.n<$ 32.3 (420)1- 33S3fe #3 ^3^1- 4£ 3-f 3^ 33 ^ 3333 €-33fe 
1-3^33 33. 



a f-33 3333 3^ 31*13 3s3x 333 (440)3.^ 33 333 ^33 9* 3^3fe 333 35.# 33 3 
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S4<*l 444 4 $1-° 4 44^(Look -up table)!: *H^H ROM(read only memory)<H) *|44 ^ ^il^M 3] 
S3x* J^t 4£ 5U4. Ji3 34 Vnfe 4-£*l 43 = «fl°J5| 34(Vn -1)4 4*11 H^|»J 

SH no]q *I4(Vn)5l 4°fl4 «H14fe 2°1 4^2 443 €3)3H]5i 5]*4fe 444 44*413. <S4X* 

4^J43 34*1 «H 3*4fe 3^4 3^7} 4447)1 44fe 434 $14. 



44 £ 4<35) -a^l-fl-fl 44 444 3*Mfe ^o] fe j^c] 3 ^4 44 

4^ ?H4*]* 4^4 4fe*l, *Y&3.3. *|54l4fe JI34 IC (integrated circuit)* 444^3-*] 4 S144 

r^x]^ ^<H14^ 4^ 4 Slfe *12:^4 flrSSM $14. <"1I**4, 6«lH 34 6 47))5l Tfli e)14 4 -a^"*^ 

4^ 74)2: SAl7> 44 344 3*11 444 444 44. 4, °J45l 7)12: 5)1^ 34 4444 

44. 444, 4fe ^1251 ^7> #4t-7fl m _ 



44, 7fl2 43 44i» 47] fl*Hfe 444 44 S*§?11 4 4 (truncation) 3 7fl\34 5^4 4 514. °)ll-*4, ^3 
oj i _ 4V 4°1 °11 A i 444s A3 344 ^3434 H 344 0 -8V4*1 4.3.4 34* 4344. 44 2*3* # 
Ajs] 4^1 3*1) 8V43* 647fl5] 444 44 £44 4 Slfe 3l2:fe 307)1 ^£ofl ^^^-Tfl €4. 444, « 

4 44 1 -4V3. 443. 7fl44 34(Vn)4 4V* ^^4^- 34 "life 2.^ Ji3 344 4V5. H^?)14E44 

7)12:451 4£* #<a 4 $14. 



434l4fe €■ 435] auhh tfl*H 434$!° 4, €■ 434 4714 4*H»fl4 433fe 34 444 n 5)^1 4 
44 4^^14 4^ °1 4fe44. 

€■ 4^si ^^HH41fe £8^4^^ ^xi^^ ^ o. s iAi ^^4^-^-4, 4^^s 4 

4^ ^ o-S. 4¥4fe ^^aAl^His ^ « a VTgoi ai-§-^ 4* 

ol ^-f £8«HI4 4^4 cfloiti 71124^ i^4°ll tfl-§-4fe m-i 4fe ^4 i^^-4 »1 
^1<^1^ 44 S.^fe ^4*1 94 4^4fe 44sa ^3.* ^ 444 ^ 514. 

4^si s4 

°14i4 A i^4 44 4°1, & 4^i 4^4 ^4^1 344 ^.^4^, ^-^4 dl°lEi 344 4^°ll 47>4j^^ 4 

^4°1 43. 4& 34 5114^1 £44 4 44. 444, ^-5.^4 TFT LCD 51 ^ a}^ ^ ^ 
m% 444£» 7fl 4*1 S 4 SS4. 

(57) ^^51 «fl 

^44 l. 

^44i4 344fe 44^1 7fl6lH44, ^1°]^ 344 344*] 471 TfloiEAj^ ^<?i5]4 a44fe 445] 3M3-a, 

471 TflOjEAi ^ tflolE^AioH O^gfl l-ei4 6 J ^^°11 S^S)^ 44 471 TflOlE^ ^ r-Dol^Alofl Oj £ £| ^ ^ 

^4« ?Mfe *JS sii<i§ 445] 4±« S44fe a a] ^ sfl^ ; 
Tll^HAdi ^a>ai^ ^x>^ 4^4fe 7)1 o]h H4°lw]; 



t-H°]B-l 7fls4s iiS4El t4)^45:» 444s, 4^11 ^^l^s] 7)12:4^4 °13 Sefl^js] ^2i43:l- ji^4 0: I Ji^ 
7)12:431* #^4fe t^lEl t^I^aij: a. ^4; ^ 
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AS ^*Kr riW*| H^l«1€ ^ H*l 

4^1 t-flo]^ 312413: ±£3.^3 31 241 3:* Hefl-y*^ ^71 4^41 « ^1^211- #^*Kr 

^"71 tflolE) 312.413: iiS^E] ^413^ «3l H^S] 74|2:AlS^ 4 V 7] S31°J ^2.3)3.^3 ^4lS)rr H31 
•93 312:413.1: aLB^H ^71 Ji^ 31S4l3:-» £3*K? tiWEl 312:415. ««7lf- £^*Rr ^ £*1 #*1. 

^ tflolE^ 312:413: ±±5.^} ^S)tt 31^413: °l) ^715]^ ^M^, 4M 311^1 ^-7l£]fe ^ 
^7} ^<atb a^j o.^ §>t ojj^ aAl ^ 

^"71 nfl^El 312415. ±±S.^] S*3*r ^Sllr #^ ^K*$h 4W ^Ef^} ^713*7 ^4 

^7} ^Oltb mSLS. 5fe XAl 

5. 

^■71 no)t] 312415 ±±^^] 3^3^ 3] 2415* ^WI-oL, ^7] 7dBl-el7> ^l^fe #S ^^ofl f£S ^ 

a^i^i- t^*H t^s 312413:1- #71 nerd ^i£Bis)- 312413. ««-7is -t^Rr t^7i ; $ 

C-flo]E| 312:415 ««7]SJM #?1 ^o)^ 312:415. ii^E] ##S|±r 7fl2-tl±7> ^ 

*>fe ^^<H1 312:415.1 *e]*Kr *e]7l« ^7>JL £#sHr 

3l2# vfl*l 3l5%> <^ %H $1<>H, 

r-flol^ 31^413: ««7l^ *i31 Hall^fi) t-flo)lH ^fl* Vn, °13 = a|$£| tf|o]3 ^tt* Vn 
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s *>fe ^ 3*1 

2.n<QSi\ ^Si&SlQ ^ H5l]<a^ rfl-g-SRr Ji^ JflS4l:£* 7l^-*>fe *WKr 

3.«"*Hr 3^ ^11 *Kr ^ £*1 

tflO]^ ^«a-0) ^ 3 ^ C. AJ . 7] ^ no] ^ ^ %<go_z Q 7] ^ t\ ]o]B] 

#<8°] 42 2±4 4£ 3 + cilo]El AJ-7-) *|12 «fe 5* ^iS §fe ^=8 IE*! tf*]. 

3^ 10. 

7Mfe *S1 ^tfl^ t^S\ %±Sr S^Kr m S.*\ =8*1 

TflolM^i ^a}aij:1- $j}^ £ TfloiE 

Ji'S *1<M f^«Hr ^1 °1 ^1 m B-tt; 3! 

s^tf 11. 
^iio%H) a°H, 



-11 - 



^7fls.s] ^2001 -0077568 



4* WjRr m n°}*\ Vn* tresis. q]o}t) Ji^Rr 3* ^ o.^ *Rr #*]. 

12. 

7fl0lH^3]-, #7l 7flolH^3f ^<g£]ol ixHfe 4^ ^flo]^ #7l TlHSL^ ^ ^0] t ^6)| eq ^ f^o] 

<3?H li^sM ^^-71 tIHh*! ^ ^M^a^i ^is]oi &i=. ±<f\% 7 Hfe <81 iBfls «B<i€ 4^3 

3^* £#*Kr a A] #*1S] ^ 51 °1 A ") , 

#7l Tfl^EAj^ ^AVAlsi- ^x}a)^^ ^*Rr 3-31; 

3H V i^S^i *W -tii* t^VjI, «^ Hell -3 3 SHJ- #J:4 ©IS Hefl<y°] j^j- -y±f. ai3*H # 
A 3 A 33 #7l $# Ais^l tfl-§-*>fe 3|°liH #7l cflo]E|-5H ^Wfe J£#«Rr *W JLAl ^15] 

St 1 * 13. 

*l| 12*8-41 fl<>H, 

#?1 AlXfe °}^3.ZL 3* ^^'M «J|3 1A] 3*1 S] ^ iS-fl. 

3^ 14. 
^12^41 5H A i 

#7l SHJ- 3*1 « 312: ^ix"?! 3* *3 AS *fe Sa| ^15]^ 

3^ 15. 

5H A i 

#?1 J£>g 3RV AlJ^ AjA^i, 

## A]jr J^^^ ^Al^ ^ A]^ # ^tfj SjJOj ^l^Al?lfe Cf^; 

#71 shj- -ilJis^fc] «^ A3i #71 *l<>d« °)# Hefl<g3 ^ls -a Ji» jLBi*H ^is 

*WKr #m £#*Hr «H jlai ^lsi ^ 

16. 

*ll2» ^1 *|l5fl- ^ %H1 »*H. 

#71 a.^ SHS- ^lx^ 

Hefl^Sl ^U-tr Vn, o]*i iEefl^ HM^ 3^ Vn -1*131- ft «)), l^/M^I+AI^J-l^.,!) q£ t& 

^i}^ Sfe 3* *$o_S. *}$r m SAl #^£1 t^§. ig-ifl. 
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?m 17. 

415^ a<H^. 

^7] $W *!3L ^ #31±r 

= 393 t^^JlS)- He11°jSl ^Jli tfl-g-sHr H.3 XI 2:4! ±1- 7l^*fe 3H*H Ji^ Jfl 

*WRr 3# ^ SAl ^ wj-^. 

U^g- 18. 

^117^H1 $W*i 

^•71 il^ Uflo]e1 ^-y-o] ^ ^oj. jit)- g. o. ^ ^ ^3 ^oj.^ av 7 ] ^ ^^-o. a t}3L, ^7} iL=5) r-flo]^ 
3<3- 0 l *)12 3$ Jit* ^1 iL3 iSfl«>l^ fltt* ^71 *H2 sfe ^ ^ ojj^ j£A] 

3 ^^3. 
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